OJIC  FILE  COPY  AD-A166  486 


Cost  Benefit  Study  on  the  Use  of 
Aluminum  Versus  Wooden  Skids  in  Transporting 
Industrial  Plant  Equipment 


^  October  1985 


DTIO 

ELECTE 

APR  0  9  1986 

E 


Mr.  Angelo  Barone 

Operations  Research  and  Economic  Analysis  Office 
Headquarters,  Defense  Logistics  Agency 
Cameron  Station,  Alexandria,  Virginia  22304-6100 

S6  4  9  132 


I  documoat  bkm  bM 
•  fof  puh!5c  caid  aolag  Hi  I 

i  dlatitbutlon  is  unlimited  I 


BLANK  PAGES 
IN  THIS 
DOCUMENT 
WERE  NOT 
FILMED 


jlhls  study  was  requested  by  the  Directorate  of  Supply  Operations  to  find  a  cost 
effective  alternative  to  the  present  practice  of  shipping  Department  of  Defense 
jowned  Industrial  Plant  Equipment  on  aluminum  and  wooden  skids .  The  analyses 
established  that  It  may  be  more  economical  for  the  government  to  switch  to  an 
|all-wood  operation.  Considerable  savings  could  be  realized  even  under  current 
operating  practices  by  returning  to  storage  for  reutillzatlon  those  wooden 
(skids  presently  discarded  after  one  use. 


ROGER  C.  ROY 
Assistant  Director 
Policy  and  Plans 


RE:  Distribution  Statement 

Approved  for  Public  Release.  Distribution 

Unlimitea.  . 

Per  Ms.  Cleo  Ridgeway,  Defense  Logistics 

Agency/LO 


Accesslcn  For 

NTIS  GFUI 
DTIC  T/H 
UnnunoiiiK'-jd 
JuGtific.'.tiori, 


? 

□ 


By__ - - - 

Mstrlbution/ 

Availability  Codes 
[Avnii  and/or  ~~ 


Dlst 


M 


Special 


i 

! 

I 

I 

! 


I 


lil 


DLA  .  ’ 


I  SL  I 


MhnM  \i  I 


TABLE  OF  CONTENTS 


Foreword . •  ht* . 

Table  of  Contents . /• .  v 

List  of  Tables . .  vll 

Executive  Summary .  lx 

!•  INTRODUCTION .  1 

A.  Background .  1 

B.  Purpose . 2 

C.  Scope .  2 

II.  METHODOLOGY . 2 

A.  Approach .  2 

B.  Assumptions . 3 

III.  ANALYSIS  AND  RESULTS .  3 

A.  Aluminum  Skids  Program .  3 

1.  Cost  of  Replacement  Skid  Components .  4 

2.  Labor  and  Overhead  Costs .  4 

3.  Maintenance  Facility  and  Materiel  Costs .  6 

4.  Transportation  Costs .  6 

5.  Aluminum  Scrap .  6 

6.  Terminal  Value  of  Aluminum  Skids .  6 

7.  Total  Operating  Costs .  6 

B.  Wooden  Skids  Program .  7 

1.  Cost  of  Fabricating .  7 

2.  Labor  Costs .  9 

3.  Transportation  Costs .  9 

4.  Salvage  Value  of  Aluminum  Skids .  9 

5.  Total  Costs. . . . 9 

6.  Program  Costs  by  Skid  Size/Weight .  10 


C.  Sensitivity  Analysis . 12 

1*  Cost  of  Wooden  Skids  Fabricated  by  Contractor  (lOZ  Profit 

Allowed) . . . 12 

(  * 

2*  ‘  Profit  Allowance  to  Equalize  Uniform  Annual  Costs .  13 

3*  Cost  of  Wooden  Skids  Program  If  Average  Unit  Costs  are 

Used . . .  lA 

IV,  CONCLUSIONS . . ; ... .  . . •. .  15 

A.  Need  for  an  Efficiency  Review  of  DIPEC's  Skidding  Operations.  15 

B,  Need  to  Establish  Cost  Effective  Wooden  Skids  Procurement 

Modes .  15 

T  C,  Short-term  Savings . 16 

V.  RECOMMENDATIONS . 16 

Appendix  A:  DIPEC's  Data.  A-1 

Appendix  B:  Aluminum  and  Wooden  Skid  Illustrations .  B-1 

Appendix  C:  Schedule  of  Personnel  Costs  . .  C-1 

Appendix  D:  Transportation  Rates . D-1 

Appendix  E:  Weight  Differential  Transportation  Costs .  E-1 

Appendix  F:  Number  of  Shipments  by  Size  and  Load .  F-1 

Appendix  G:  Format  A  -  Aluminum  and  Wood  Alternatives .  G-1 

Appendix  R:  Aluminum  Skids  Price  Lists .  H-1 

Appendix  J:  Format  A  -  Procurement  of  Wooden  Skids .  J-1 

Appendix  K:  Format  A  -  Equal  Uniform  Annual  Costs  (UAC) .  R-l 

Appendix  L:  Format  A  -  Average  Costs .  L-1 

Appendix  M:  Documentation  for  Material  Costs .  M-l 


vl 


LIST  OF  TABLES 

Number  Title  Page 

1  Skids  Sizes  and  Capacities  Representative  of  those 

Occurring  in  XPE  Shipments . 3 

2  Cost  of  Replacement  Aluminum  Skid  Components  by  Year*...  4 

3  Wooden  Skids  Cost  Estimates  by  Region .  8 

4  Final  Cost  of  Wooden  Skids . .  9 

5  Cost  Estimates  of  Wooden  Skids  by  Location .  11 

6  Transportation  Costs  of  Wooden  Skids .  11 

■  P 

1  Shipments  by  Size  from  Storage  and  Elsewhere .  12 

8  Cost  of  Wooden  Skids  Fabricated  by  Contractor 

(10%  PROFIT) .  12 

9  Cost  of  Wooden  Skids  Fabricated  by  Contractors 

(63%  Profit) .  14 

10  Cost  of  Wooden  Skids  Using  Average  of  Unit  Estimates....  15 


vii 


EXECUTIVE  SUMMARY 


The  Air  Force  used  aluminum  skids  for  shipment  of  Industrial  Plant  Equipment 
(IPE)  prior  to  the  establishment  of  the  Defense  Logistics  Agency's 
Defense  Industrial  Plant  Equipment  Center  (DIPEC)  in  1963.  When  DIPEC  was 
established,  the  aluminim  skid  Inventory  was  transferred  to  DIPEC  and  became 
the  nucleus  of  the  DIPEC  skid  inventory.  A  study  conducted  by  DIPEC  in  1974 
perceived  an  economic  advantage  to  the  governments  through  more  extensive 
utilization  of  aluminum  skids.  As  a  result ,^''DLAM  4215.1]i^anagement  of  Defense- 
Owned  Industrial  Plant  Equipment  (IPE),  was  changed  iu  1975  to  require  use  of 
aluminum  skids  in  shipping  IPE;  in  specified  circumstances,  such  as  weight  of 
IPE  exceeding  48,000  pounds,  use  of  wooden  skids  was  required.  In  1980, 
another  study  determined  that  the  cost  to  operate  the  program  which  provided 
1,054  aluminum  skids  annually  was  $307,800  and  that  use  of  wooden  skids  to 
satisfy  the  same  need  would  cost  $460,500  annually.  This  was  equated  to  an 
annual  savings  of  $152,700  through  the  use  of  aluminum  skids. 


In  1984  DIPEC  requested  that  administration  of  the  aluminum  skids  program  be 
automated.  The  1980  study  was  attached  in  support  of  the  automation  request. 
Substantial  technical  criticism  of  the  study,  and  suggestions  that  industry  was 
abandoning  use  of  aluminum  skids,  caused  DLA's  Directorate  of  Supply  Operations 
to  request  an  in-depth  evaluation  of  DIPEC's  aluminum  skids  program. 


In  the  course  of  this  study  it  was  found  that  use  of  aluminum  skids  instead  of 
wooden  ones  in  transporting  IPE  within  the  Department  of  Defense  is  not  as  cost- 
effective  as  it  was  determined  to  be  in  the  1980  study.  On  the  contrary,  the 
results  of  the  present  study  show  that  it  may  be  more  economical  to  switch  to 
wooden  skids  operations.  The  uncertainty  originates  from  large  differences  in 
the  wooden  skids  cost  estimates  provided  by  DIPEC.  As  an  example,  a  17'  x  8' 
wooden  skid  to  carry  a  load  of  40,000  lbs.  costs  $860.67  in  Columbus,  OH,  and 
$1322.00  only  370  miles  away  in  Mechanicsburg,  PA. 


Another  fact  set  in  evidence  by  the  present  study  Is  that,  under  existing  DIPEC 
operating  piocedures,  wooden  skids  are  seldom  used  for  more  than  one  shipment; 
increasing  this  reutilization  rate  by  improving  the  operating  procedures  could 
result  in  considerable  savings  of  government  resources. 


Wooden  skids  are  currently  used  in  about  300  shipments  each  year.  Since  wooden 
•kids  are  expensive,  especially  in  the  larger  sizes,  the  need  to  establish  some 
controls  on  this  equipment  is  obvious  (the  cost  of  returning  a  wooden  skid  is 
usually  lower  than  that  of  procuring  a  new  one).  A  thorough  efficiency  review. 
Including  value  engineering  studies,  is  needed  to  optimize  operations  and 
provide  program  managers  with  more  reliable  decision-making  tools. 
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I.  INTRODUCTION 


A.  Background .  When  the  Defense  Industrial  Plant  Equipment  Center 
(DIPEC)  was  established  in  1963,  ownership  of  an  Inventory  of  aluminum  skid 
components  was  transferred  to  DIPEC  from  Warner  Robins  Air  Force  Base.  DLAM 
4215.1,,  Management  of  Defense-Owned  Industrial  Plant  Equipment,  provided 
guidance  on  how  to  requisition  and  use  aluminum  skids  to  the  maximum  extent 
possible  wi?en  shipping  items  of  Industrial  Plant  Equipment  (IPE).  This 
directi<^n,  in  essence,  made  the  use  of  aluminum  skids  a  discretionary 
determination  on  the  part  of  the  shipping  activity.  In  1974,  a  study  on  the 
use  of  aluminum  skids  versus  wooden  skids  was  conducted  at  DIPEC.  It  was 
concluded  that  more  extensive  use  of  aluminum  skids  in  shipping  IPE  would  be  to 
the  economic  advantage  of  the  government.  Oh  3  July  1975,  DLAM  4215.1  was 
changed  to  direct  DoD  components  to  utilise  aluminum  skids  instead  of 
wooden  skids  in  the  shipment  of  all  IPE  except  in  specified  circumstances. 

The  circumstances  specified  for  the  use  of  wooden  skids,  when  skids  are  needed, 
have  not  changed  since.  Quoting  from  DLAM  4215.1,  they  are: 

"...I.  Equipment  weighing  48,000  pounds  and  over. 

2.  Equipment,  such  as  electronic  test  equipment,  whose 
configuration,  weight,  or  fragility  require  special  preparation  for  shipment. 

3.  Recoverable  wooden  skids  are  available  and  will  provide  adequate 
protection  for  IPE  during  handling  and  shipment  according  to  all  requirements 
covered  in  MIL-Handbook  701. 

4.  Equipment  presently  stored  on  wood  skids  whose  present  condition 
will  meet  the  requirements  of  MIL-flandbook  701 . 

5.  Military  or  industrial  items  of  IPE  destined  for  overseas 

shipment. 

6.  International  Logistics  Program  (formerly  MAP)  shipments  and 
military  assistance  sales  unless  otherwise  indicated  in  DIPEC  shipping 
Instructions. 

7.  Disposal  of  surplus  items  by  donation. 

8.  Disposal  of  surplus  items  by  sale. 

9.  DIPEC  has  notified  the  requesting  activity  that  aluminum  skid 
components  are  not  available. 

10.  Circumstances  and  urgency  of  shipment  justify  use  of  wood 

skids ..." 


In  Fiscal  Years  1975  and  1976,  additional  aluminum  skic  components  costing 
$205,000  were  procured  to  establish  an  inventory  capable  of  supporting  the 
projected  increase  in  aluminum  skid  utilization.  The  operating  level  of  the 
■kid  inventory  has  not  been  increased  since  this  initial  purchase.  Later 
procurements  were  to  replace  operational  losses  of  skid  components. 

The  1974  study  contained  assumptions,  estimates,  and  projections  in  areas  where 
actual  experience  did  not  exist.  The  conclusions  reached  in  that  study  were 
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'  considered  sufficient  to  warrant  the  July  1975  change  to  DLAM  4215.1  making  the 
use  of  aluminum  skids  mandatory.  By  1980  DLA  had  several  years  of  experience 
in  operating  the  aluminum  skids  program  under  the  revised  criteria,  and  it  was 
decided  that  an  analysis  of  aluminum  versus  wooden  skids,  utilizing  actual 
operational  data,  should  be  performed  to  ascertain  whether  or  not  the 
government  was  in  fact  realizing  the  projected  savings  in  the  expanded  use  of 
aluminum  skids.  This  study  determined  that  the  cost  to  operate  the  program 
which  provided  1,054  aluLiinum  skids  annually  was  $307,800  and  that  use  of 
wooden  skids  to  satisfy  the  same  need  would  cost  $460,500  annually.  This  was 
equated  to  an  annual  savings  of  $152,700  through  the  use  of  aluminum  skids.  By 
1984  DIPEC  decided  to  automate  management  of  the  aluminum  skids  program  and 
submitted  a  request  to  this  effect  to  DLA's  Depot  Operations  Division;  the  1980 
study  was  attached  in  support  of  the  request.  Serious  technical  criticism  of 
the  1980  study,  and  suggestions  that  industry  was  moving  away  from  the  use  of 
aluminum  skids  having  found  them  expensive  to  manage,  convincea  the  Defense 
Logistics  Agency's  Directorate  of  Supply  Operations  to  request  an  in-depth 
study  of  the  program  before  approving  the  automation.  As  requested,  this  study 
was  limited  to  an  evaluation  of  the  cost  effectiveness  of  aluminum  versus 
vooden  skids,  and  was  not  intended  to  establish  the  cost  effectiveness  of  an 
automated  mode  of  management. 

B.  Purpose .  The  purpose  of  this  study  was  to  determine  if  it  is  more 
economical  to  ship  IPE  on  aluminum  or  on  wooden  skids* 

C.  Scope .  This  review  considered  costs  incurred  and  benefits  derived 
by  DIPEC/DLA  through  the  use  of  aluminum  skids,  and  attempts  to  establish  what 
these  costs  and  benefits  would  be  if  wooden  skids  were  used  instead  of  aluminum 
ones.  Other  governmental  activities  engaged  in  the  skidding  and  shipping  of 
IPE  may  also  find  conclusions  and  recommendations  helpful  in  their  operations. 

II.  METHODOLOGY . 

A.  Approach.  The  approach  taken  in  this  evaluation  was  simple  and 
straightforward.  It  compared  the  cost  incurred  by  the  government  in  operating 
the  aluminum  skids  program  against  the  costs  that  would  be  incurred  if  IPE  were 
shipped  on  wooden  skids.  It  also  compared  individual  aluminum  versus  wooden 
skids  by  size,  capacity,  and  cost.  The  benefit  o.:  the  program  is  the  cost- 
effective  skidding  of  some  3400  items  of  IPE  shipped  annually.  From  data 
provided  in  the  1980  study  it  was  decided  to  divide  the  inventory  of  aluminum 
skids  into  five  groups  and  to  concentrate  on  skids  of  specific  length,  width, 
and  capacity  as  representative  of  each  group.  The  groups,  and  representative 
sizes  and  capacities,  are  presented  in  Table  1. 
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Table  1 


SKIDS  SIZES  AND  CAPACITIES  REPRESENTATIVE  OF  THOSE 
OCCURRING  IN  IPE  SHIPMENTS 


i 

SIZE  1 

AVG  LOAD  CARRIED  (LBS) 

1 

6'  X  4'  1 

1 

1,000 

I 

8'  X  6'  1 

3,000 

10'  X  6'  1 

I 

8,000 

14'  X  8'  1 

22,000 

17'  X  8'  1 

1 

40,000 

B.  Assumptions . 

While  every  effort  was  made  to  obtain  and  use  actual  or  historical  data,  there 
were  some  areas  addressed  by  this  study  In  which  It  would  have  been  possible  to 
increase  our  Insight  by  devoting  additional  time  and  effort  to  investigation  of 
certain  aspects  of  this  program.  It  was  felt  that  the  increased  accuracy  In 
projecting  the  program's  cost-effectiveness  was  not  justified  by  the  much 
higher  study-related  costs  involved.  In  these  cases,  sensitivity  analysis  was 
used  to  help  the  decision-maker  in  overcoming  or  avoiding  uncertainty.  The 
following  assumptions  were  made. 

1.  There  is  an  administrative  and  delay  cost  in  requisitioning 
aluminum  skid  components  from  DIPEC,  and  waiting  for  their  delivery.  There  is 
also  an  administrative  delay  cost  in  requesting,  or  contracting  to  manufacture, 
wooden  skids  and  waiting  for  their  delivery.  For  the  purpose  of  this  study 
these  two  costs  were  assumed  equal. 

2.  Titere  is  a  storage  cost  of  aluminum  skid  components.  If  wooden 
skids  were  used  instead  of  aluminum  ones  there  would  be  similar  storage  costs 
for  wooden  skids.  Therefore,  these  two  costs  were  assumed  equal. 

3.  The  current  inventory  of  aluminum  skid  components  consists  of 
about  five  million  pounds  of  top  quality  aluminum.  If  the  aluminum  skid 
program  were  discontinued,  this  inventory  would  probably  be  used  at  the  current 
rate  until  each  component,  no  longer  repairable  or  usable,  would  have  to  be 
sold  as  scrap.  To  simplify  the  analysis,  sale  of  skids  as  scrap  was  assumed  in 
this  study. 


4.  The  economic  life  of  the  project  was  established  at  25  year3. 
III.  ANALYSIS  AND  RESULTS. 

A.  Aluminum  Skids  Program.  The  cost  of  operating  the  aluminum  skids 
program  Includes  the  procurement  of  replacement  skid  components;  labor  and 
overhead  expended  by  DIPEC,  the  storage/maintenance  sites  and  using  activities; 
maintenance  facilities  and  material  costs;  and  transportation  of  unassembled 
•kid  packages  to  and  from  using  activities.  Each  of  these  operating  costs  is 
discussed  below. 


1,  Cost  of  Replacement  Skid  Components.  The  annual  cost  of 
replacing  aluminum  skids  components  is  established  through  historical  records 
provided  by  DIPEC  in  Appendix  A.  Procurement  of  skid  components  in  FY  75  and 
FY  76  are  considered,  as  in  the  1980  study,  investment  costs  to  build  an 
inventory  with  which  to  operate  the  program.  For  this  reason  they  are  not 
Included  in  estimating  program  operating  costs.  Two  types  of  aluminum  skids 
are  now  in  inventory:  Tumtane  Company  (TUMCO)  and  Harvey  (See  illustrations  in 
Appendix  B) .  While  aluminum  skids  components  are  reusable,  they  are  lost  to 
the  operating  inventory  for  a  variety  of  reasons,  such  as  wear,  damage,  loss, 
and  placement  in  long  term  storage  under  an  item  of  IPE.  Whatever  the  reason 
for  the  loss,  if  the  components  are  not  in  the  inventory  and  available  for 
reutilization,  they  must  be  replaced  through  procurement  of  new  components. 

Procurement  costs  of  replacement  aluminum  components  by  year  were  found  as 
lifted  in  Table  2: 

Table  2 

COST  OF  REPLACEMENT  ALUMINUM  SKID  COMPONENTS  BY  YEAR 


FY 

1 

AMOUNT 

77 

1 

$  30,13A 

78 

1 

$  63,A9A 

79 

1 

$  15,260 

80 

1 

$  68,A9A 

1 

1 

OX 

1 

t 

AS  f\f>  V  r%r\ 
^XOU^  XOU 

1 

1 

82 

1 

$  58,A50 

83 

1 

$119,232 

8A 

1 

1 

$207, A13 

A  linear  regression  analysis  of  these  data  shows  that  replacement  components' 
costs  are  increasing  at  an  annual  rate  of  about  $21,000.  In  FY  86  these  costs 
are  expected  to  be  about  $208,000.  This  value  was  used  in  this  analysis  as  the 
annual  cost  of  replacement  components. 

2.  Labor  and  Overhead  Costs.  Labor  at  DIPEC  includes  two  GS-A 
Clerks  who  work  full  time  on  the  aluminum  skid  program  and  a  YV-3506-00  part 
time  student  aid  who  works  50Z  of  the  time  on  the  program.  No  overhead 
positions  would  be  eliminated  by  phasing  out  the  aluminum  skids  program. 
Therefore,  costs  for  ADP  support,  finance  and  accounting  support,  supervision, 
etc.,  were  not  included  in  the  computations.  The  approximate  cost  of  DIPEC's 
direct  labor  is  (see  Appendix  C): 

GS-A,  Clerk  (2)  $A3,801 

GS-2,  Student  Aid  (1/2)  $  2,202 

$A6,003 

Aluminum  skid  components  arc  received,  stored,  repaired,  and  issued  at  Defense 
Const iructlon  Supply  Center  (DCSC),  Columbus,  Ohio,  and  at  Defense  Depot  Tracy 
(DDTC),  Stockton,  California.  These  two  activities  are  designated  as  aluminum 
skids  primary  storage  sites.  Secondary  storage  sites,  where  little  or  no 
repair  of  aluminum  skids  is  performed,  are  at  Mechanicsburg,  Pennsylvania, 


Seneca  Army  Depot,  Seneca,  New  York,  and  at  DIPEF,  Atchison,  Kansas.  The 
management  and  maintenance  of  aluminum  skids  require  the  services  of  a  variety 
of  employees.  Including  warehousemen,  material  handling  equipment  (MHE) 
operators,  mechanics,  etc.  The  composite  approximate  direct  labor  cost 
incurred  by  DCSC,  DDTC  and  the  secondary  storage  sites  is  $240,681  annually. 
(See  Appendix  C  for  backup  computations.) 

Activities  using  aluminum  skids  also  incur  labor  costs  that  would  not  be 
incurred  if  wooden  skids  were  used.  These  Include  the  cost  to  the  shipping 
activity  in  assembling  a  skid  from  a  package  of  components  furnished  by  DIPEC, 
and  the  cost  to  the  receiving  activity  in  disassembling  a  skid  and  preparing 
the  components  for  return  to  DCSC  or  DDTC.  In  the  1980  study  it  was  estimated 
that  it  takes  approximately  1.5  hours  to  assemble  a  skid  with  4  runners,  2 
headers,  2  tie  bars,  and  4  mounting  plates,  with  anywhere  from  72  to  128  sets 
of  nuts,  bolts,  lock  and  flat  washers  for  TUMCO  skids.  It  was  estimated  that 
disassembly  and  preparation  for  return  requires  a  like  amount  of  time. 

However,  the  data  collected  for  this  study  made  the  1980  estimate  suspect. 

DLA's  Depot  Operations  Division  has  established  through  inquiries  with  DIPEC 
and  Defense  Reutilization  and  Marketing  Service  that  it  takes  an  average  worker 
a  total  of  at  least  2.5  hours  for  assembly  (or  disassembly)  operations,  and  to 
prepare  the  skids  and  paperwork  for  shipment.  This  additional  labor  cost  also 
applies  to  items  shipped  and  received  by  DCSC  and  DDTC.  The  labor  cost 
($240,681)  for  these  two  activities  applies  only  to  the  management  of  skid 
components  and  does  not  include  shipment  or  receipt  of  skidded  items.  The 
skill  level  required  for  assembly/disassembly  of  an  aluminum  skid,  at  least  at 
the  storage  sites,  has  been  determined  to  be  WG-b  or  more.  Hourly  pay  rates 
for  Uage  Grade  employees  vary  by  locality.  In  this  study  it  was  decided  to  use 
a  rate  prevailing  in  more  industrialized  areas  such  as  the  East  or  West  Coast 
since  the  majority  of  the  shipments  are  in  these  areas.  As  of  26  March  85  the 
hourly  rate  for  a  WG-6  in  New  York,  New  York,  was  $10.50;  as  of  16  April  85  it 
was  $10.54  in  Stockton,  California.  The  latter  pay  rate  was  used  in 
computations  here.  The  direct  labor  cost  for  assembly/disassembly  of  aluminum 
skids,  therefore,  consists  of  (see  p.  A-15  for  total  shipments  in  each 
category) : 


a.  Shipments  of  IPE  from  user  to  storage  (disassemble  package 
and  assemble  skid  under  IPE:  2.5  hours): 

$10.54  X  2.5  hours  x  1645  skids  x  1.18  leave  factor  x  1.362  benefits  -  $69,664 

b.  Shipments  of  IPE  from  user  to  repair  facility  of  IPE  and 
back  to  user  (user  assembles  skid  sent  by  DIPEC  under  IPE  then  disassembles 
skid  to  return  to  storage  site  2.5  x  2  ■  5  hours): 

$10.54  X  5  hours  x  98  skids  x  1.18  x  1.362  -  $8,300 

c.  Shipments  of  IPE  from  user  1  to  user  2  (User  1  assembles 
skid  sent  by  DIPEC  under  an  item  of  IPE,  User  2  disassembles  skid  and  returns 
to  DIPEC:  2.5  x  2  -  5  hours): 

$10.54  X  5  hours  x  731  skids  x  1.18  x  1.362  -  $61,914 

d.  Shipments  of  IPE  from  storage  to  user  (IPE  is  stored  on 
skids;  user  removes  skids  from  under  IPE  and  returns  it  to  DIPEC:  2.5  hours); 

$10.54  X  2.5  hours  x  903  skids  x  1.18  x  1.362  -  $38,241 
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e.  Total  asrv'O'bly  and  disassembly  labor  costs  $17^,119. 

The  Total  Annual  Program  Labor  C  ^t  is  therefore: 

$  46,003  DIPEC  Direct 

$24C,681  Storage/Maintenance  Direct 

$178,119  User  Direct 

$464,803  Total  Direct 

3.  Maintenance  Facility  and  Materiel  Costs.  The  DLA  operates 

X  rv-Me  Industrial  Plant  Equipment  (IPE)  maintenance  and  repair  shops  at  DCSC 
and  DDTC,  the  two  primary  storage  and  repair  sites  for  aluminum  skid 
components.  Repair  of  aluminum  skid  components  usually  consists  of 
straightening  bent  components.,  or  cutting  off,  beveling,  and  welding  damaged 
components  to  make  a  serviceable  shorter  componen': .  While  the  storage  and 
repair  of  aluminum  skid  components  represents  only  a  small  percentage  of  the 
IPE  operations  at  DCSC  and  DDTC,  they  do  require  some  storage  space,  shop 
space,  equipment  (i.e.,  welders,  saw;,  presses),  and  operating  supplies  (i.e., 
welding  rods,  saw  blades,  sanding/grivding  wheels).  From  Appendix  M  the 
approximate  annual  expenditure  at  DCSC  and  DDTC  for  supplies  is  $4000.  Because 
storage  facilities  would  also  be  used  for  wooden  skids,  facilities  costs  are 
not  considered  in  this  analysis.  Also,  the  equipment  used  is  drawn  from  the 
General  Reserve,  and  its  costs  were  excluded  as  minimal. 

4.  Transportation  Costs.  Transportation  cost  for  the  shipment  of 
aluminum  skid  compoaents  includes  shipment  of  components,  or  packages,  from 
primary  and  secondary  storage  sites  to  field  activities  preparing  IPE  for 
shipment.  It  also  incxudes  the  return  shipment  of  compo'»nts,  or  packages, 
from  point  of  last  use  to  central  storage  at  DCSC  and  DDTC.  It  does  not 
Include  the  difference  in  transportation  cost  fer  shipment  of  an  item  mounted 
on  a  wooden  skid  versus  an  item  mounted  on  an  aluminum  skid.  This  difference 
Is  addressed  elsewhere  in  this  study.  Transportation  fund  blotter  records 
maintained  by  DIPEC  personnel  administering  the  aluminum  skid  program  reveal  FY 
1984  expenditure  of  $92,300  for  transporting  skid  components  to  and  from  using 
and  receiving  activities  (see  p  A-14).  This  figure  was  used  as  an  estimate  of 
annual  trans  ertation  coots. 

There  is  a  difference  in  weight  between  ciumlaum  and  wooden  skids. 

Generally,  wooden  skids  weigh  more.  However,  in  the  6'  X  4'  skid  size,  to 
carry  a  1000  lbs  load,  aluminum  skids  are  82  ibs  heavier  then  wooden  ones.  The 
applicable  transportation  rate  (see  Appendix  D)  is  $.1208  per  pound.  The 
Weight  Differencial  Transportation  cost  Is  computed  in  Appendix  E  and  is  $6,023 

5.  Aluminum  Scrap.  Represents  expected  return  to  the  Governmert 
of  aluminum  parts  sent  to  dispo;::?!  annually.  (See  p.  A-28) 

6.  Terminal  Value  of  Aluminum  Skids.  At  Lhe  end  of  Che  eccnomic 
life  4,568,750  pounds  of  aluminum  (see  p.  A-17)  V'ill  he  s^ld  as  scrap  at  $.50 
per  pound. 

7.  Total  Operating  Costs.  The  total  ar...uai  operating  cost  of  the 
aluminum  skid  program  (not  including  costs  common  to  both  the  aluminum  and 
wooden  skid  programs)  at  its  present  volume  was  computed  as  $773,126.  A 
auomary  of  the  contributing  cost  factors  Is  listed  below: 


a,  Non-Recurring  Costs:  Equipment  to  repair  aluminum  skids  is 
obtained  through  General  Reserve  assets  and  is  already  in  place.  Switching  to 
a  wooden  skid  operation  would  require  increased  use  of  wood-working  equipment 
(also  already  in  place)  thus  eliminating  any  cost  savings  achieved  by  stopping 
use  of  metal  working  equipment.  Therefore,  non-recurring  costs  are  not 
included . 

b.  Recurring  Costs  are  summarized  below: 

(1)  Labor;  (a)  DIPEC  Direct  $  46,003 

(b)  Storage/Maintenance  Direct  $240,681 

(c)  User  Direct  $178,119 

$464,803  $464,803 

(2)  Overhead;  Assumed  to  be  a  cost  common  to  both 

.  .  .  alternatives. 

(3)  Facilities;  Assumed  to  be  a  cost  common  to 
both  alternatives. 

(4)  Material  *  $  4,000 

(5)  Transportation  Costs  (shipments  of  alurinum 

skids  to  users  and  back  to  storage)  $  92,300 

•  (6)  Replacement  of  Components  Cost  $208,000 

(7)  Weight  Differential  Transportation  Cost  $  6,023 

$775,126 

(8)  Aluminum  Scrap;  4011  lbs  X  $. 50/lb.  »  2,000 

.  ■  t  i 

Total  Recurring  Costs  t  >  :  $773,126 

c.  Terminal  Value  of  Aluminum  Skids: 

At  the  end  of  the  economic  life  the  skids  will  have 
a  terminal  value  of  4,568,750  lbs  X  .50/lb  »  $2,284,375 

B.  Wooden  Skids  Program.  The  cost  of  using  wooden  skids  in  lieu  of 
aluminum  skids  includes  the  cost  of  acquiring  or  fabricating  equivalent  wooden 
skids  and  the  additional  transportation  cost  incurred  in  shipping  skidded  IPE 
resulting  from  the  greater  weight  of  wooden  skids  in  the  ’’larger"  sizes. 

1.  Cost  of  Fabricating.  The  cost  of  fabricating  a  wooden  skid  is 
influenced  by  several  variables.  These  Include,  but  are  not  necessarily 
limited  to,  prevailing  labor  rates  in  the  area  where  the  skid  is  fabricated, 
availability  and  cost  of  acceptalle  lumber  and  hardware,  whether  the  skid  is 
fabricated  in  house  by  a  governmeit  activity  or  contracted  out  to  a  commercial 
rigger.  For  these  reasons,  cost  iistimates  were  requested  from  different 
sources.  The  estimates  furnished  and  their  sources  are  listed  in  Appendix  A. 
These  estimates  are  presented  in  Table  3. 


WOODEN  SKIDS  COST  ESTIMATES  BY  REGION 


r 

Size  1 

Load  in  Lbs. 

1 

1  DCSC 

1 

1  DDMP 

1 

Atchison 

r 

6'x  4'  1 

T 

1  $120.85 

1 

1  $244.80 

1 

1 

$187.45 

8'x  6"  1 

S.  ^00 

1  $137.48 

1  $279.40 

1 

$366.15 

10"x  6'  1 

8,000 

1  $158.61 

1  $466.50 

1 

$405.36 

14"x  8'  1 

22,000 

1  $460.00 

1  $989.00 

1 

$786.18 

17"x  8'  1 

1 

40,000 

1  $860.67 

1 

1  $1,322.00 

1 

1 

1 

$1,093.53 

Since  wooden  skids  are  usually  fabricated  in-house  (Appendix  A) ,  the  cost 
estimates  provided  by  the  DCSC  were  used  in  this  analysis  for  the  following 
reasons : 

a.  Columbus  is  centrally  located. 

b.  If  costs  as  high  as  DDMP's  were  prevalent  in  other  parts  of 
the  country  DIPEC  should  have  the  skids  fabricated  in  the  Columbus  area  and 
transported  where  needed,  or  export  DCSC^s  operating  procedures  to  other 
locations.  A  sensitivity  analysis  on  the  cost  to  fabricate  is  performed  in 
Section  C. 

As  stated  in  Section  IIA,  five  different  sizes  and  load  capacities  were 
identified  as  rcp^'esentative  of  the  skids  used  in  the  shipment  of  IPE  within 
DoD  in  the  continental  US.  The  cost  of  wooden  skids  of  the  same  size  and 
capacity  is  used  to  project  the  total  program  cost  for  wood.  Under  current 
DIPEC  operating  procedures  wooden  skids  are  generally  considered  to  be  for  a 
single  shipment  only.  In  Appendix  A  (p.  A-18)  it  is  suggested  that  the  reuse 
factor  of  wooden  skids  Is  at  most  1.25.  From  p.  A-15  we  can  compute  a  minimum 
reuse  factor:  For  the  1645  average  number  of  shipments  from  user  to  storage, 
and  for  the  9\S  shipments  from  user  to  repair  facility  and  back  to  user,  the 
reuse  factor  would  be  at  least  2.  It  follows  that  currently  the  reutilization 
factor  is  given  by  the  weighted  average: 

(1645  +  98)  2  +  (731  +  903)  -  1.5161 
3377 


This  means  that  for  each  100  skids  fabricated  at  least  152  shipments  are 
realized,  making  the  skidding  for  each  shipment  cost  100/152  or  65.79%  of  the 
initial  cost  of  a  wooden  skid. 

The  cost  of  wooden  skids  is  therefore  displayed  in  Table  4. 


Table  4 


FINAL  COST  OF  WOODEN  SKIDS 


1  1 

1  1 

1  1 

1  Size  1 

Initial 

Cost 

Reuse 

Factor 

1  r 

1  1 

1  Final  | 

1  Cost  1 

Total  of  Avg 
Shipments 

X  of 

Shipment 
By  Size 

1  I  1 

|No«  of  1  Estimate  1 
jship  byl  Total  I 
1  Size  1  Cost  1 

1 

1  6'x 

4'l 

$120.85 

.6579 

1  1 
1$  79.511 

3377 

.18 

1 

1  608 

1  1 
1$  48,342  1 

1  8'x 

6'l 

$137.48  1 

.6579 

1$  90.451 

3377 

.22 

1  743 

1$  67,204  ! 

llO'x 

6'l 

$158.61 

.6579 

!$104.35l 

3377 

.27 

1  912 

1$  95,167  1 

ll4'x 

8'| 

$460.00  1 

.6579 

1 $302,631 

3377 

.24 

1  810 

1 $245,130  1 

U7'x 

1 

1 

8'1 

$860.67  1 

.6579 

|$566.23| 

3377 

.09 

1  304 

l$172,134  1 
i $627,977  1 
1  1 

2.  Labor  Costs.  The  wooden  skids  cost  estimates  provided  Include 
labor  and  material  costs. 

3.  Transportation  Costs.  Under  present  operating  procedures  wood 
skids  are  not  being  transported  where  needed.  Used  skids  are  reutilized  only 
if  locally  available.  However,  in  the  ’’larger"  sizes  wooden  skids  weigh  more 
than  aluminum  ones.  This  difference  in  weight  translates  into  higher 
transportation  costs  when  shipping  IPE  on  wooden  skids.  The  weight 
differential  transportation  costs  for  wooden  skids,  computed  in  Appendix  E, 
amount  to  $66,945. 

Salvage  Value  of  Aluminum  Skids.  By  switching  to  an  all-wooden 
operation,  aluminum  skids  currently  in  inventory  would  become  replaced  assets, 
and  their  value  must  be  deducted  from  the  total  discounted  costs  for  this 
alternative.  We  assumed  that  aluminiun  skids  would  be  scrapped.  The  salvage 
value  was  $.50  per  pound.  The  aluminum  skids  inventory  was  estimated  to  weigh 
4,568,750  pounds. 

5.  Total  Costs.  A  summary  of  the  cost  of  wood  skids  (not  including 
costs  common  to  both  aluminum  and  wood  programs)  to  perform  the  same  functions 
as  aluminum  skids  used  by  DLA  activities  is  shown  below: 

a.  Non-Recurring  Costs:  Equipment  to  fabricate  wooden  skids  is 
already  in  place  because  wooden  skids  are  being  used  to  ship  items  of  IPE 
weighing  more  than  48,000  lbs.,  and  in  some  other  instances.  Therefore,  non¬ 
recurring  costs  are  not  included. 

b.  Recurring  Costs: 

(1)  Annual  cost  of  fabricating  wooden  skids  $627,977 

(2)  Weight  differential  transportation  costs  $  66,945 

$694,922 


c.  Salvage  Value  of  Aluminum  from  replaced  assets; 

Year  0  :  4,568,750  lbs.  X  $. 50/lb  -  $2,284,375 


This  comparison  of  program  costs  Includes  funds  actually  being  expended  In  the 
operation  of  the  aluminum  skid  program  as  opposed  to  funds  that  would  be 
required  to  provide  the  same  result  utilizing  wooden  skids.  Monetary  values 
cited  do  not  include  cost  items  common  to  both  the  aluminum  and  wood  programs. 
The  results  of  the  analysis  show  that  the  annual  cost  of  operating  the  aluminum 
skid  program  at  its  present  level  is  $773,126.  The  annual  cost  to  provide  the 
same  capability  in  fabricated  wooden  skids  is  $694,922. 

Aluminum  skids  are  assembled  from,  and  disassembled  into,  basic  components 
which  are  repaired  or  replaced  as  they  become  damaged;  once  a  damaged  component 
is  repaired,  for  all  practical  purposes  it  is  new.  It  follows  that  physical 
life  is  not  a  limiting  factor  for  economic  life,  and  neither  is  technological 
life.  The  appropriate  time  period  over  which  to  conduct  the  economic  analysis 
becomes  then  the  mission  life.  Since  we  can  anticipate  a  continuing  need  for 
skids  to  transport  IPE  within  the  DoD,  we  can  take  the  economic  life  to  be  any 
number  of  years.  As  recommended  in  DLAM  7041.1,  Economic  Analysis,  for  cases 
such  as  this  we  use  an  economic  life  of  25  years. 

Assuming  a  25  year  project  life  and  salvage  of  aluminum  skids  components  as 
scrap,  a  Format  A  economic  analysis  is  presented  in  Appendix  G.  The  economic 
analysis  computations  in  Appendix  G  show  that  for  the  next  25  years  the  Uniform 
Annual  Cost  of  skidding  IPE  will  be  $749,859  using  aluminum  skids,  and  $455,059 
using  wooden  skids. 

6.  Program  Costs  by  Skid  Size/Weight.  In  addition  to  comparing  the 
total  program  cost  of  wooden  versus  aluminum  skids,  a  comparison  of  individual 
skids  of  various  size  and  weight  ranges  is  necessary  to  determine  if  thvire  is  a 
point  at  which  the  economic  advantage  changes  from  wooden  to  aluminum.  Since 
the  aluminum  skids  used  include  a  large  number  of  different  sizes  and  weight 
ranges,  no  attempt  is  made  to  compare  each  aluminum  skid  utilized  to  an 
equivalent  wooden  skid,  but  rather  the  representative  sample  of  five  skid  sizes, 
at  various  load  ranges  is  used  for  comparative  purposes. 

Table  5  below  compares  costs  for  representative  sizes  of  aluminum  and  wooden 
fiklds. 

Wooden  skids  costs  were  provided  on  pp.  A-24  to  A-27,  while  aluminum  skids 
costs  werf'  computed  from  the  specifications  on  pp.  A-19  to  A-23  and  the 
Aluminum  Skids  Price  List  (Appendix  H)  provided  by  DIPEC  at  the  time  of  the 
original  data  submission. 

Aluminum  skids  totals  do  not  include  costs  of  the  78  to  128  sets  of  nuts, 
bolts,  and  washers  required  to  assemble  the  skids.  Nor  does  it  include  the 
labor  cost  of  2.5  hours  to  assemble  the  skids  from  the  components.  Also,  the 
costs  listed  are  for  the  less  expensive  TUMCO  skids. 


Table  5 


COST  ESTIMATES  OF  WOODEN  SKIDS  BY  LOCATION 


1 1 TOST* 1 

1  1  ESTIMATE  OFl  COST 

1  SIZE  1  AL-SKIDS  j  DCSC  T 

OF  WOOD  SKIDS 

DDMP  1  ATCHISON 

1  1  WOOD  1 

1  AVG  1  SKID  1 

1  COST  1 WEIGHT  1 

ALUMINUM 

SKID 

WEIGHT 

T 

1 

1 

1  6' 

x4'|  $310.1 

1$120.85  1 

$244,801  $187.45 

1  $184,361 

113  1 

195 

1 

1  8' 

X  6'i  $412.1 

|$137.48  1 

$279,401  $366.15 

1  $251,011 

392  1 

255 

1 

llO' 

X  6'j  $502.9 

|$158.61  1 

$466,501  $405.36 

1  $343,491 

648  1 

292 

1 

|14' 

X  8'|  $702.6 

1  $460.00  1 

$989,001  $786.18 

1  $745,061 

1437  1 

421 

1 

117' 

1 

X  8'i  $1064.6 

1 

1  $860.67  |$1322.00|$1093.53 

1  I  1 

1 $1092.091 

1  1 

2454  1 

1 

648 

1 

1 

*For  TUMCO  skids,  not  including  "hardware:”  nuts,  bolts,  washers. 

The  table  shows  that  wooden  skids  cost  estimates  provided  by  DCSC 
are  lower  at  all  sizes  and  loads  than  the  corresponding  aluminum  skids  costs. 
The  rates  in  Appendix  D  allow  estimation  of  transportation  costs  of  wooden 
skids  by  size  as  shown  in  Table  6. 


Table  6 


TRANSPORTATION  COSTS  OF  WOODEN  SKIDS 


1 

1 

1  S 

— j 

ize 

Wt 

T 

1 

1 

r 

1 

Rate  1 

Transport 

Cost/Skid 

r 

Round  1 

..  Trip  ! 

Total  Cost  of  DCSC  Skid  &  j 
Round  Trip  Transportation  | 

1  ■■ 
1  6' 

X  4' 

113 

T 

1 

r 

$.1208  1 

$  13,65 

1 

$  27.30  1 

$  148.15  1 

1  8' 

X  6' 

392 

1 

$.1208  1 

r,  47.35 

$  94.71  1 

$  234.89  j 

llO' 

X  6' 

648 

1 

$.1208  1 

$  78.28 

$156.56  1 

$  315.17  1 

|14' 

X  8' 

1437 

1 

$.1208  1 

$173.58 

$347.17  1 

$  807.17  1 

|17' 

1 

X  8' 

1  2454 

1 

1 

$.0914  1 

1 

$224.30 

$448.59  1 

1 

$1309.26  1 

Table  6  shows  that  even  if  we  were  to  add  round  trip  transportation  costs  to 
DCSC's  totals  for  wooden  skids,  aluminum  skids  prices  would  still  be  higher  for 
sizes  smaller  than  10'  x  6'  to  carry  loads  below  10,000  lbs. 

In  addition,  considerable  savings  could  be  achieved  by  managing  wooden  skids 
more  intensively.  Specifically,  more  intensive  management  would  entail:  (1)  a 
complete  revision  of  operating  procedures.  For  example,  could  the  user  of  IPE 
be  assigned  responsibility  for  storage  of  wooden  skids,  until  needed  again,  at 
no  cost  to  the  government?  What  would  be  the  cost  of  requiring  truckers  to 
carry  skids  back  with  them  after  delivery  of  IPE?  It  may  be  necessary  to 
establish  general  procedures  for  case  management.  (2)  Conduct  value  engineering 
(VE)  studies  to  determine  the  best  skid  design  for  the  specified  operating 
conditions.  Thit.  VE  study  should  include  type  of  wood  to  use,  binders  (should 
nails,  screws,  bolts,  or  plugs  and  glue  be  used?),  repair  procedures  (should  a 
component  with  too  many  holes  be  replaced,  or  just  "plugged"  with  wood  and  glue 
or  plastic  wood?) 


C.  Sensitivity  Analysis.  In  the  analysis  above,  we  estimated  the  cost 
of  replacing  aluminum  skids  used  every  year  with  wooden  skids  which  were 
assumed  to  be  fabricated  in-house.  However,  many  shipments  originate  from 
locations  where  wooden  skids  must  be  procured  competitively  from  private 
contractors.  Thus  it  is  possible  that  skids  may  cost  more. 

1 •  Cost  of  Wooden  Skids  Fabricated  by  Contractor  (10%  Profit 
Allowed) .  To  estimate  costs  for  this  eventuality,  a  10%  profit  is  added  to 
the  estimates  provided  by  DCSC,  to  all  shipments  of  IPE  not  originating  from 
storage.  It  is  felt  that  10%  is  a  fair  estimate  of  the  rate  of  return  on 
investment  sought  by  contractors  under  competitive  circumstances. 

a.  Fabrication  Costs.  The  number  of  shipments  of  IPE  on  aluminum 
skids  other  than  from  storage  to  user  are  (see  p.  A-15):  1645  +  98  +  731  *  2474 

Using  the  percentages  of  various  sizes  in  the  inventory  (see  p.  A-16) 
these  shipments  could  be  apportioned  to  the  representative  sizes  as  shown  in 
Table  7  below. 


Table  7 

SHIPMENTS  BY  SIZE  FROM  STORAGE  AND  ELSEWHERE 


1  (1)  1 

1  SIZE  1 

(2)  1 

1 

%  1 

(3)  1 
SHIPMENTS  NOT  | 
FROM  storage  1 

(4)  1 

TOTAL  1 

SHIPMENTS  1 

(5) 

DIFFERENCE 

1  6^  X  4"  1 

1 

.18  1 

r 

445  1 

r 

608  1 

163 

1  8'  X  6"  1 

.22  1 

544  1 

743  1 

199 

1  10'  X  6'  1 

.27  1 

668  1 

912  I 

244 

1  14'  X  8'  1 

.24  1 

594  1 

810  1 

216 

1  17'  X  8'  1 

.09  1 

223  1 

304  1 

81 

1  Totals  i 

1 

1 

2474  1 

1 

3377  1 

1 

903 

The  cost  of  wooden  skids  may  then  be  calculated  as  in  Table  8. 


Table  8 


COST  OF  WOODEN  SKIDS  FABRICATED  BY  CONTRACTOR  (10%  PROFIT) 


(1)  1 

SIZE  1 

(2) 

UNIT  COST 
(IN  HOUSE) 

1 

1 

(3) 

UNIT  COST 
(CONTRACTOR) 

1  (4) 

TOTAL  COST 

1  (CONTRACTOR) 

(5) 

TOTAL  COST 
(IN-HOUSE) 

6'  X  4'  1 

$  79.51 

T 

1 

$  87.46 

1  $  38,919.70 

1  $ 

12,960.13 

8'  X  6'  1 

$  90.45 

1 

$  99.50 

1  $  54,128.00 

1  $ 

17,999.55 

10'  X  6'  1 

$104.35 

1 

$114.79 

1  $  76,679.72 

1  $ 

25,461.40 

14'  X  8'  1 

$302.63 

1 

$332.89 

1  $197,712.90 

1  $ 

65,368.08 

17'  X  8'  1 

$566.23 

1 

$622.85 

1  $138,895.55 

1  $506,336. 

$  45,864.63 
$167,654. 
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Ill  column  2  of  Table  8  are  the  costs  of  wooden  skids  reduced  by  application  of 
the  reuse  factor  (computed  in  Table  4)«  Each  entry  in  column  3  equals  column  2 
plus  10%  profit.  .  Bitries  in  columns  4  and  5  are  obtained  by  multiplying 
corresponding  numbers  from  column  3  Table  8  by  column  3  Table  7,  and  column  2 
Table  8  by  colunm  5  Table  7,  respectively. 


b.  Total  Costs.  The  total  cost  of  wooden  skids  procurement  with 
consideration  of  some  contractor  fabrication  is  then  $673,990. 

A  summary  of  costs  for  this  case  follows: 

(1)  Non-Recurring  Costs:  .  ^ 

(2)  Recurring  Costs:  '  .  .  ^  .  . 

(a)  Cost  of  Wooden  Skids  : 

Fabricated  by  contractor  $167,654 
Fabricated  in  house  $306,336 

$673,990  $673,990 

(b)  Weight  differential  transportation  cost  $66,945 

$740,935 

^  (3)  Salvage  value  of  aluminum.  Aluminum  skids  now  in 

inventory  are  considered  as  replaced  assets.  Their 
=  '  ■  sale  as  scrap  would  yield: 

Year  0;  4,568,750  lbs  x  $. 50/lb  -  $2,284,375 

The  Format  A  analysis  is  in  Appendix  J;  the  results  for  wooden  skids  still 
compare  favorably  with  the  aluminum  skid  alternative: 

UAC  After  Inclusion  of  Existing 

Uniform  Annual  Cost  (UAC)  Assets  Replaced  and  Terminal  Value 


Aluminum  $773,126  $749,855 

Wood  $740,935  $501,072 

2.  Profit  Allowance  to  Equalize  Uniform  Annual  Costs. 

A  63%  profit  margin  must  be  allowed  to  contractors  of  wooden  skids  not 
fabricated  in-house  before  the  Uniform  Annual  Cost  of  aluminum  skids  becomes 
about  the  same  as  that  of  wooden  skids  over  a  25-year  economic  life  (Appendix 

K). 

Under  a  63%  profit  margin  condition,  the  cost  of  procuring  skids  is  calculated 
in  Table  9. 
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Table  9 


COST  OF  WOODEN  SKIDS  FABRICATED  BY  CONTRACTORS  (63%  PROFIT) 


r 

1 

UNIT  COST 

1 

I  UNIT  COST 

1  1 

1  TOTAL  COST  I 

TOTAL  COST 

SIZE  1 

(IN-HOUSE) 

1  (CONTRACTOR 

1  (CONTRACTOR)  1 

(IN-HOOSE) 

6" 

r 

X  4'  1 

$  79.51 

1 

1  129.60 

1  1 
!  $  57,672.58  ! 

$12,960.13 

8" 

X  6"  1 

$  90.45 

1  147.43 

1  $  80,203.82  1 

$17,999.55 

10" 

X  6"  1 

$104.35 

1  170.09 

1  $113,620.45  1 

$25,461.40 

14" 

X  8"  1 

$302.63 

1  493.29 

1  $293,012.42  1 

$65,368.08 

17" 

X  8"  1 

$566.23 

1  922.95 

1  $205,818.94  1 

$45,864.63 

Subtotals 

1  $750,328.22  | 

$167,653.79 

1  Total  i 

1  1 

$917,982.01 

Total  $917,982.01 

Weight  Differential  Transportation  Costs  $  66,945. 

$984,757 

Existing  Assets  Replaced  (Salvage  value  of  cluminum  skids)  $2,284,375 

A  comparison  of  Uniform  Annual  Costs  follows: 

Uniform  Annual  Costs  with  Existing 
Uniform  Annual  Cost  Assets  Replaced  and  Terminal  Value 

Aluminum  $773,126  $749,855 

Wood  $984,757  $744,895 

3.  Cost  of  Wooden  Skids  Program  if  Average  Unit  Costs  are  Used. 

In  Section  B6  an  average  of  all  wooden  skids  cost  estimates  provided  by  DIPEC 
was  calculated  for  each  representative  size.  These  averages  will  be  used  next 
to  see  what  effect  they  have  on  the  wood  skid  alternative. 


In  Table  10,  for  each  skid  size  we  list:  The  average  cost  (AC),  AC  reduced  to 
65.79%  of  original  value  after  application  of  a  reuse  factor  of  1.52,  the 
number  of  skids  to  be  shipped,  total  cost: 


Table  10 


COST  OF  WOODEN  SKIDS  USING  AVERAGE  OF  UNIT  ESTIMATES 


1 - r 

1  1 

1  Size  1 

r 

1 

Avg  Cost  1 

Average  Cost 

After  Reuse  Reduction 

1 

1 

1  Nvmber 

T - 1 

1  i 

1  Cost  1 

1  r 

1  6'  X  4'  1 

1 

$  184.36  1 

$121.29 

1 

1  608 

1  1 
1  $  73,744  1 

1  8"  X  6'  1 

$  251.01  1 

$165.14 

1  743 

1  $165,139  1 

1  10'  X  6'  1 

$  343.49  1 

$225.98 

1  912 

1  $206,095  1 

1  14'  X  8'  1 

$  745.06  1 

$490.17 

1  810 

1  $397,041  1 

1  17'  X  8'  1 

$1092.09  1 

$718.49 

1  304 

1  $218,420  1 

1  Total 

- 

|$1,060,439  1 

1  1 

Total  $1,060,439 

Weight  Differential  Transportation  Costs  $  66,945 

$1,127,384 

Existing  Assets  Replaced:  salvage  value  of 

aluminum  skids  as  scrap  .  $2,284,375 

Results  of  a  Format  A  analysis  (Appendix  L)  are  compared  below  to  those  for  the 
aluminum  skids  alternative. 


Uniform  Annual  Cost  (UAC) 

UAC  after  Inclusion  of  Existing 
Assets  Replaced  and  Terminal  Value 

Aluminum 

$  773,126 

$749,855 

Wood 

$1,127,384 

$887,522 

Uniform  Annual  Costs  for  an  all-wood  operation  are  now  higher  than  those 
generated  by  the  aluminum  skids  program. 

IV.  CONCLUSIONS. 

This  study  revealed  several  interesting  findings: 

A.  Need  for  an  Efficiency  Review  of  DIPEC's  Skidding  Operations. 

Under  current  operating  policies  and  procedures,  over  300  items  of  IPE  are 
shipped  annually  on  wooden  skids.  Wooden  skids  are  not  normally  used  for  more 
than  one  shipment.  The  analysis  showed  that  slight  increases  in  there 
utilization  rate  of  wooden  skids  will  result  in  considerable  savings  of 
government  resources  whether  or  not  a  decision  is  taken  to  switch  to  an  all¬ 
wood  operation.  As  the  analysis  progressed,  it  became  clear  that  an  exhaustive 
efficiency  review  of  existing  practices  in  handling  wooden  skids  is  necessary. 
Such  a  review  could  result  in  restructuring  the  whole  skidding  program,  and 
provide  managers  with  effective  decision-making  tools.  Some  suggestions  are 
made  for  review  items  and  approaches. 

B .  Need  to  Establish  Cost  Effective  Wooden  Skids  Procurement  Modes . 
DIPEC  provided  wooden  skids  costs  from  three  different  sources.  The  cost 
variation  from  one  source  to  the  other  is  so  large  that  <«erious  consideration 
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should  be  given  to  fabricating  wooden  skids  in  one  location  for  transportation 
to  other  areas.  As  an  example:  A  17'  x  8'  skid  to  carry  40,000  Ib^  costs  the 
Government  $1322  in  Mechanicsburg,  PA,  and  $860  in  Columbus,  OH;  since  there 
are  only  367  miles  between  the  two  locations,  the  transportation  idea  is  not 
far  fetched.  Even  better,  provide  other  locations  with  information  on  DCSC's 
skid-making  techniques.  The  uncertainty  about  the  cost  of  wood  skids  made  it 
necessary  to  perform  extensive  sensitivity  inalysis.  The  uniform  annual  costs 
for  the  two  alternatives  became  about  the  same  only  when  hypothetical 
contractors  were  allowed  a  profit  margin  of  over  60%  in  providing  wooden  skids 
to  the  Government.  If  wooden  skids  cost  estimates  provided  by  DCSC  are  as 
reliable  as  believed,  switching  to  an  all-wood  operation  is  in  the  best 
Interest  of  the  government. 

C.  Short-term  Savings.  As  specified  in  paragraph  I,  wooden  skids 
must  be  used  under  certain  circumstances.  Once  the  funds  are  expended  it  may 
be  cos --effective  to  return  the  wooden  skids.  A  simple  decision-making  tool 
could  compare  major  return  costs  (such  as  transportation,  repairs  to  existing 
damage,  and  storage,  if  any)  to  the  costs  of  procuring  new  skids  (fabricated  in- 
house  or  by  contractor). 

V.  RECOMMENDATIONS . 

A.  It  is  recommended  that  DIFEC  establish,  as  soon  as  possible, 
reliable  wooden  skids  fabrication  and  transportation  costs.  These  data  are 
necessary  to  fill  a  simple  return  decision-making  tool  to  be  devised  locally  or 
by  this  office. 

B.  The  analysis  has  shown  that  an  all-wood  operation  could  result  in 
savings  of  Government  resources.  The  savings  could  be  maximized  by 
improvements  in  existing  operating  procedures.  It  is  recommended  that  an 
efficiency  review  of  DIPEC's  IPE  skidding  operations  be  conducted  to  increase 
wooden  skids  reutliization  rates.  The  assistance  of  procurement,  legal,  and 
transportation  experts  may  be  required.  The  study  should  Include  value 
engineering  analyses  of  wooden  skids  design  and  specifications  to  adapt  them  to 
the  operating  procedures  established  by  the  review.  Time  and  motion  studies  of 
wooden  skid  construction  could  improve  operations  at  some  depots  and  provide 
managers  with  valuable  decision  making  tools. 

C.  It  is  also  recommended  that  after  completion  of  the  efficiency 
review,  or  as  part  of  it,  this  economic  analysis  be  repeated  to  establish  a 
baseline  for  future  program  evaluations. 


lo 


Appendix  A 


tN  REPLY 

REFER  TO  DIPEC-D 


DIPEC’s  Data 

DEFENSE  LOGISTICS  AGENCY 
DEFENSE  INDUSTRIAL  PLANT  EQUIPMENT  CENTER 
MEMPHIS.  TENNESSEE  38114 


3  APR  1385 


SUBJECT:  Data  Request  for  Cost  Benefit  Study  on  the  Use  of  Aluminum 
Skids  Versus  Wood  Skids  In  Transporting  Industrial  P’ant 
Equipment  (IPE)  Within  the  DoD 


TO:  DLA-LR 

Attn:  Mr.  A.  Barone 


ir  References: 

a.  DLA-OW  letter,  21  Sep  84,  subject  as  above. 

b«  DIPEC-L  letter,  14  Nov  84,  subject:  DLA  Aluminum  Skid  Study 
(furnished  data  provided  by  Seneca  for  personnel  expenses). 

2.  The  additional  data  for  the  study  is  provided  by  enclosure. 
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Schedule  of  Personnel  Costs 


$28«,6ai.n 


Jena IX  u 


Transportation  Rates 


16  AUG  S5 
19:16:20 


UEPDT  WLIGMT  class  FPlIGHT  C'JSfS  -  UTRS  B41  TO  852 
OtFeNSt  i;hi\l;KAL  SUPPLY  CLNTLK  IPL  4446  US/VS2  MVS 


DGSCKIPTION 


CkITEKlUN  VAR  lABLE 
BROKEN  OGwN  8Y 
BY 


CHGLB 
wE  IGHT 
i)tPOT 


VARIABLE 


VALUE  LABEL 


MEAN 


L.^IiKLJB.QPiiLAT  I  ClS.. 


WEIGHT 

UEPOT 


DEPOT 

DEPOT 

_ QdBU 

DE  POT 


1.00 
1  .00 


2.00 

3.00 

.4.00 

5.00 


N£  AR 
OG.SC_ 

'ncsc“ 

DUMP 

00JC_ 

DOOU" 


1000  LBS 


.1208 


DEPOT 


6. GO  DDMT 


.1236 

.1091 

.JL3_38_ 

1326 

.1208 


WEIGHT 
DEPOT 
_ DE^QJ 

depct' 

DEPOT 
_ DEPOT 

DE  pcr 


2.00  NEAR 
1.00  IJGSC 


3000  LbS 


2 . 00  i)C  SC 
'1.00  DJMP* 


4.00  DOTC 
5.00  DDCU 


.0846 

_^093^ 

.0^06 

.0662 

.1056 


6.0G  ODMT 


WE IGHT 


DEPOT 

DEPOT 

_ DEPOT 

DEPOT 

DEPOT 

DEPOT 


3.00  NEAR 


1.00  OGSC 


3000  LBS 


2.00  DCSC 
3.00  DOMP 


4.00  DOTC 
5.00  DOOU 


6.00  DDMT 


WEIGHT 

DEPOT 

DEPOT 

DEPOT 

_ 

DEPOT 

DEPOT 


4.00  NEAR  22000  LBS 
1.00  OGSC 
2. “00  DCSC 
3.00  DUMP 


4.00 _ DDTC 

“5.00  UOClT 
6. CO  GDMT 


0294 


DTDT 

0173 

0257 


0337 


STD  DEV 


CASf 


_.JinQ _ 6731 


L 


.0763 

.0721 


TOb 
.0667 
1263 
.05'50 
.0467 


30  81 
50 


I 


“.0575" 
.0436 
.04  77 
'TO  5-2  3“- 
.0940 
.0465 


‘15  76 
2  50 
lo: 

“2  92 

260 

22:/ 


.0285 

.0327 


2'? 

14  0V 
20  71 


.0242 
.0302 
T(rPTEr“ 
.0192 
.0259 
.  02  6  5~ 
.0170 


670  ■ 
15U 
*~5oO 
1039 
12 ’1 
'  6  7  ! 

1 2  or 


WE  IGHT 
DEPOT 
DEPOT 
DEPOT 
DEPOT 


5.00 
1  .00 
2.00 
3.00 
4.00 


NL-AR 

OGSC 

DCSC 

'DOMP 

DDTC 


40000  LBS 


'Cju  iT^ 


.0170 

.0221 


.0164 

.0170 

.0108 


71 U* 
152  1 


.0222 


16  71 


Appendix  E 


Weight  Differential  Transportation  Costs 


erence  pages  15  -  19  of  Appendix  A. 

Weight  Weight  Weight 


' 

.oad 

Alum  Skid 

Wood  Skid 

Difference 

6' 

000 

195 

113 

82 

S'  >: 

)000 

255 

392 

-137 

10'  X 

■000 

292 

648 

-356 

14'  : 

■000 

421 

1,437 

-1,016 

17'  X 

jOOO 

648 

2,454 

-1,806 

t:  To 

Be  Added  to  Aluminum  Skids  Total: 

Weight 

Number 

Total 

Total 

5' 

id 

Difference 

Shipped 

Weight 

Cost/LB 

Cost 

6' 

JO 

82 

608 

49,856 

.1208 

6,023 

t  To 

Be  Added  to  Wood 

Skids  Total 

: 

Weight 

Number 

Total 

Total 

id 

Difference 

Shipped 

Weight 

Cost/LB 

Cost 

8' 

10 

137 

743 

101,791 

.0914 

9,304 

10' 

-0 

356 

912 

324,672 

.0697 

22,630 

14' 

0 

1,016 

810 

822,960 

.0294 

24,195 

17' 

'0 

1,806 

304 

549,024 

.0197 

10,815 

66,945 
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Appendix  F 


Number  of  Shipments  by  Size  and  Load 


p 


F-1 


•'»  h'*  •'*  ~  ‘  '  '  * 

^  WL  ■  «.  »At  ^  m  *  O  at  y  M  K  n  »  !(..»/*»  )»ViW>l %  ^  n  »  »  ■ 


Number  of  Shipments  by  Size  and  Load 


PERCENTAGE 


ESTIMATED  NUMBER 


SKID  SIZE 

LOAD 

OF  TOTAL  SHIPPED 

OF  SHIPMENTS  BY  S 

6'  X  4" 

1,000 

18Z 

3377  X  .18  «  608 

8"  X  6' 

3,000 

22Z 

3377  X  .22  «  743 

10"  X  6" 

8,000 

27Z 

3377  X  .27  =  912 

14"  X  8" 

22,000 

24Z 

3377  X  .24  =  810 

17"  X  8" 

40,000 

9Z 

3377  X  .09  -  304 

A*."*  lA  A  -**^*v""  A  A^'*  -  *,•  ‘  f  */. 
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Format  A  -  Aluminum  and  Wood  Alternatives 


% 

ECONOMIC  ANALYSI 

S  PROGRAM  ~ 

Format 

A 

PROJECT: 

Skidding  of 

IPE 

RATE(F2) : 

0.  1 

ALTERNATIVE: 

Wood  skids 

DATE: 

9-- 17 -05 

1 

ECONOMIC  LIFE: 

25 

h 

H 

ai 

YR  NRC-COST 

REC  COST 

TOTAL 

COST 

DISCOUNT 

DISCOUNTED  COST 

e 

4 

1 

694922 

694922 

0.954 

^662,032.95 

■ 

2 

694922 

694922 

0 . 867 

T602,575.41 

k 

1?, 

694922 

694922 

0.700 

$547,795.02 

i 

4 

694922 

694922 

0.717 

$497,996.20 

5 

694922 

694922 

0.651 

$452,723.02 

1 

.  6 

694922 

694922 

0.592 

$411,567. 11 

7 

694922 

694922 

0.538 

$374,151.92 

8 

694922 

694922 

0.489 

$340,138. 11 

i 

9 

694922 

694922 

.0.445 

$309,216.46 

10 

694922 

694922 

0.  405 

$281,105.87 

p 

11 

694922 

694922 

0.368 

$255,550.79 

12 

694922 

694922 

'0.334 

$232,318.90 

Ct 

13 

694922 

694922 

0.304 

$211,199.00 

14 

694922 

694922 

0.276 

$191,999.09 

15  .  , 

694922 

694922 

0.251 

$174,544.63 

1 

16 

694922 

694922 

0.  228 

$150,676.94 

3 

17 

694922 

694922 

0 . 208 

$144,251.76 

18 

694922 

694922 

0.  1B9 

$131,137.96 

1*? 

694922 

694922 

0.  172 

$119,216.33 

i 

20 

694922 

694922 

0.  156 

$108,370.40 

21 

694922 

694922 

0.  142 

$98,525.09 

1 

22 

694922 

694922 

0.  129 

$89,568.99 

V 

23 

694922 

694922 

0.  117 

$81,426.36 

y 

24 

694922 

694922 

0.  107 

$74,023.96 

V 

y 

25 

694922 

694922 

0.097 

$67,294.51 

X 

26 

(■) 

0.  oOO 

$0.  Ov 

V 

27 

j 

..  0 

0 . 000 

$0.  00 

1 

28 

0 

0 . 0t’C> 

$0.  00 

j-. 

29 

0 

0.  000 

$0.00 

- 

'  30 

0 

0.  000 

$0.  00 

- 

TOT  TO. 00 

■P;  ♦  «  -J(  -fc  «  K  -Ji.  * 

t  r7,::.73 

,020.00 

9.523603 

$6,610,217.29 

Total  Discounted 

Cost ; 

T6,613 

Uni-form  Annual  Cost  (UAC): 

T694 

,  922 -  00 

Existing  Aiisets  Rijplacod  (CAR)  (Di  .iud  ) . :  $2,284,375.00 

UAC  witti  EAR:  .  $455^059.48 


Terminal  Value  ( T . V . ) ( Di Gcoun ted ) : 
UAC  i-niri  T.V.  and  C/if;: . 


0 

$455,059.48 


i 


ECONOMIC  fiMALYSIS  PROGRAM  -  Format  A 
PROJECT:  Skidding  o-f  IPE 

RATE(F2)  : 

0.  1 

ALTERNATIVE:  Aluminum  skids 

DATE: 

10-8-85 

ECONOMIC  LIFE:  25 

YR  NRC-C03T  REC  COST  TOTAL 

COST 

DISCOUNT 

DISCOUNTED  COS' 

1 

773126 

773126 

0-954 

T737,425.76 

2 

773126 

773126 

0.867 

$670,387.05 

3 

773126 

773126 

0.788 

$609,442.73 

4 

773126 

773126 

0.717 

$554,038.89 

5 

773126 

773126 

0.651 

$503,671.72 

6 

773126 

773126 

0.592 

$457,883.38 

7 

773126 

773126 

0.538 

$416,257.62 

8 

773126 

773126 

0.489 

$373,416.02 

9 

773126 

773126 

0.445 

$344,014.56 

10 

‘  773126 

773126 

0.405 

$312,740.51 

11 

773126 

773126 

0.363 

$234,309.55 

12 

773126 

773126 

0.334 

$258,463.23 

13 

773126 

773126 

0-304 

$234,966.57 

14 

773126 

773126 

0.276 

$213,605.93 

15 

773126 

773126 

0.251 

$194,137.25 

16 

773126 

773126 

0.228 

$176,533.86 

17 

773126 

773126 

0.208 

$160,435.33 

18 

773126 

773126 

0.  189 

$145,895.76 

19 

773126 

773126 

0.  172 

$132,632.50 

20 

773126 

773126 

0.  156 

$120,575.00 

21 

773126 

773126 

0.  142 

$109,613.64 

22 

773126 

773126 

0.  129 

$99,648.76 

773126 

773126 

0.  117 

$90,539.79 

24 

773126 

773126 

0.  107 

$82,354.35 

25 

773126 

773126 

0.097 

$74,367.59 

26 

(I) 

0.  000 

$0.  00 

27 

0 

0.000 

$0.00 

28 

0 

0.000 

$0.00 

29 

0 

0.000 

$0.00 

30 

0 

0 . 000 

$0.  00 

TOT 

TO. 00  T19,32B,150.00  T 19,320, 

150. 00 

9.524 

$7 , 363 , 007 .45 

■j  Total  DiEscoLinted  Co^t: 

[•  Uniform  Annual  Cost  (UAC)  : 


^-7,363,007.45 
t773. 126.00 


V  EKistinq  Asiielis  Ruplacod  (EAR)  (Discountod) . :  TO. 00 

JJI  UAC  witiT  Lmia:  T 773  ,  iCu.  <!>'.) 

[A  Terminal  \‘alue  '  T  . \  Di  leouii  l-ed )  :  221584.38 

UAC  With  T.V.  and  Lh.-c . :  $749,859.33 
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Format  A  -  Procurement  of  Wooden  Skids 


ftppenuxx  j 

Format  A  -  Procurement  of  Wooden  Skids 


ECONOMIC 

ANALYSIS  proof: AM  ~ 

Format 

A 

-  ^  ■* 

PROJECT: 

Skidding  of 

IPE 

RATE(F2) : 

0. 1 

ALTERNATIVE:  WaDd-profit 

DATE: 

9-18-85 

ECONOMIC 

LIFE;  - i  25 

.1 

! 

; 

YR  NRC 

:~C0ST  REC  COST 

TOTAL 

COST 

DISCOUNT 

DISCOUNTED  COST 

1 

740935 

740935 

0-954 

$:706,721.23 

2 

740935 

740935 

0.867 

^^642,473.84 

3 

740935 

740935 

0.788 

■1:584,067.  13 

4 

740935 

740935 

0.717 

^••530, 970.  12 

5 

740935 

740935 

0.651 

•T482,700.  11 

6 

'  740935 

740935 

0.592 

«438,81B.2B‘ 

7 

740935 

740935 

0.538 

$398,925.71 

8 

'  740935 

740935 

0.489 

$362,659.74 

9 

^  740935 

740935 

0.445 

•$329,690.67 

10 

.  740935 

740935 

,  0-405 

$299,718.79 

11 

740935 

740935 

0 .363 

•$272,471.63 

12 

‘  740935 

740935 

0.334 

$247,701.48 

13 

740935 

740935 

•'*  0.304 

•$225,183.  16 

14 

740935 

740935 

0.276 

$204,711.97 

15 

-  -  *•  .  '  740935 

740935 

0.251 

$186,101.79 

16 

740935 

740935 

0.228 

$169,183.44 

17 

740935 

740935 

0.  208 

$153,803. 13 

18 

740935 

740935 

0.189 

$139,821.03 

19 

740935 

740935 

0.  172 

$127,110.02 

20 

740935 

740935 

0.  156 

$115,554.57 

21 

740935 

740935 

0.  142 

$105,049.61 

740935 

740935 

0.  129 

$95,499.64 

740935 

740935 

0.  117 

$86,817.86 

24 

740935 

740935 

0.  107 

$78,925.32 

25 

740935 

740935 

0.097 

$71,750.30 

26 

0 

0.  000 

$0.  00 

27 

0 

0.000 

iff 

o 

• 

o 

28 

0 

0 . 000 

$0,  00 

29 

0 

0.000 

$0.00 

30 

0 

0.  000 

o 

o 

• 

o 

TOT 

$0-  00  ********-x*'X  m4  iG  ,523 

,375.00 

9.523683 

$7,056,430.55 

Total  Discounted  Cost;  t7,056,430. 55 

Uniform  Annual  Cost  (UAC)  :  T-740, 935-00 


Existing  Assets  Replaced  (CAR)  (Discounted) . :  .$2,284,375.00 

UAC  with  EAR:  $501,072.49 

Terminal  Value  (T.  V.  )  (Di scour^tt'd  ) :  0 

UAC  with  T.V.  and  EAR: . . . . . :  $501,072.49 
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‘  Appendix  K 

Format  A  -  Equal  Uniform  Annual  Costs  (UAC) 
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Format  A  -  Equal  Uniform  Annual  Costs  (UAC) 


ECONOMIC  AMALYSI 

:S  PROGRAM  -  Format 

A 

PROJECT: 

□kidding  of  I PE 

RATE(r2) : 

a 

o 

ALTERNATIVE: 

Wood  -  637.  p  r  o  (•  i  t 

DATE; 

9-18-85 

ECONOMIC  LIFE; 

25 

YR  NRC-COST 

REC  COST  TOTAL 

COST 

DISCOUNT 

DISCOUNTED  COST 

1 

984757 

984757 

0  954 

$939,284.39 

984757 

7B4757 

0.867 

$853,894.90 

O 

984757 

904757 

0.780 

$776,263-09 

4 

984757 

984757 

0.717 

$705,698.26 

5 

984757 

934757 

0.651 

$641,543x07 

6 

984757 

984757 

0.592 

$583,221.70 

7 

984757 

984757 

0.533 

$530,201.55 

8 

984757 

984757 

0.489 

$482,001.41 

9 

V  984757 

984757 

0.445 

$438, 183. 10 

10 

984757 

984757 

0.  405 

4--39S,348.27 

.11  -  ,  . 

984757 

934757 

0.363 

$362, 134-77 

12 

984757 

984757 

0,334 

$329,213.45 

13 

984757 

984757 

0.304 

$299,284.95 

14 

984757 

984757 

0.276 

$272,077.23 

15 

.  984757 

984757 

0.251 

$247,342.94 

16 

984757 

984757 

0.228 

$224,857.21 

17 

984757 

934757 

0.  203 

$204,415.65 

18 

984757 

984757 

0.  189 

$185,832.41 

1? 

984757 

984757 

0.  172 

$168,938.55 

20 

984757 

984757 

0.  156 

$153,580. 50 

21 

984757 

984757 

0.  142 

$139,613.64 

984757 

984757 

0.  129 

$126,926.04 

984757 

984757 

0.  117 

$115,387.30 

24 

984757 

984757 

0.  107 

$104,897.55 

25 

984757 

984757 

0.097 

$95,361.41 

26 

0 

0 .  OOC) 

$0 . 00 

27 

,  *  .  . 

0 

0.000 

$0.00 

28 

0 

0.000 

$0.00 

29 

'  *  f  '  . 

0 

0.000 

$0.00 

30 

0 

0.000 

$0.00 

TOT  $0.00 

***-K  ********i  24 ,618 

,925.00 

9.523683 

$9,370,514. 15 

Total  Discounted  Cost;  $9,378,514.15 

Uni-form  Annual  Cost  (UAC);  4■•9B4,757. 00 


Existing  Assets  Replaced  (EAR) (Di scounted) :  $2,284«375.00 

UAC  with  EAR;  i  $744,894.51 

Terminal  Value  (T. V. ) (Di scounted ) :  q 

UAC  with  T.V.  and  EAR: . . . $744,894.51 
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Appendix  L 


Format  A  -  Average  Costs 


ECONOMIC 

ANALYSIS  PROGRAM  - 

For- mat  A 

PROJECT: 

Skidding  ot 

IPE 

RAT£(F2) : 

0.  1 

ALTERNATI 

VE:  Wood-Hverage  Cost 

DATE: 

9-18-85 

ECONOMIC 

LIFE:  25 

YR  NRC 

-COST  REC  COST 

TOTAL  COST 

DISCOUNT 

DISCOUNTED  COST 

1 

1127384 

1127334 

0.954 

^1, 075, 325. 37 

2 

1127384 

1127304 

0.B67 

$977,568.52 

3 

11273S4 

1127334 

0.788 

$888,698,65 

4 

1127384 

1127384 

0.717 

$807,907.87 

5 

1127384 

1127384 

0.651 

$734,461.70 

6 

1127384 

1127334 

•  0.592 

$667,692.45 

7 

1127384 

1127334 

0.538 

$606,993. 14 

B 

1127384 

1127384 

f"'i  A  CiCy 

$551,811.94 

9 

1127334 

11273G4 

0.445 

$501,647.22 

10 

1127384 

1127384 

0 . 405 

$456,042.93 

11 

1127384 

1127384 

0.368 

$414,584.48 

12 

1127384 

1127384 

0.  334 

$376,894.98 

13 

1127384 

1127334 

0.304 

$342,631.80 

14 

11273B4 

11273G4 

0.276 

$311,483.46 

15 

1127334 

1127334 

0.251 

$283,166.78 

16 

1127384 

11273P4 

0.228 

$257,424.34 

17 

1127334 

11273G4 

0.208 

$234,022. 13 

18 

1127384 

1127384 

0.  189 

$212,747.39 

19 

1127304 

1127334 

0.  172 

$193,406.72 

20 

1127384 

1127384 

0.  156 

$175,824.29 

21 

1127384 

1127304 

0.  142 

$159,840.26 

22 

1127384 

1127384 

0.  129 

$145,309.33 

'^T 

1127334 

1127304 

0.117 

$132,099-39 

24 

1127384 

1127304 

0.  107 

$ 1 20 , 090 . 36 

25 

1127384 

1127384 

0.097 

$109,173,05 

26 

J  0 

0.000 

$0.00 

27 

0 

0.  000 

$0.00 

28 

.  0 

0.  000 

$0.00 

29 

t'  '■  *  0 

0.000 

$0.00 

30 

0 

0.000 

$0.00 

TOT 

$0*  00  *******-fr****$28 , 184 , 600.00 

9.523683 

il0,736,84B.5B 

Total  Discounted  Co5it: 

iri0,736,848.'58 

Uni-form  Annual  Cost  (UAC): 

,.^1, 127,384.00 

Existing 

Assets  Replaced  (EAR) (Discounted) . 

$2,284,375.00 

UAC  with  EAR:  $887,521.52 


Tt^rminal  Value?  (T,  V.  )  (Di ‘jc:ountt}d)  :  0 

UAC  with  T.V.  and  CAR: . :  $387,521.52 
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■  im  m,m,m  ii  ■  1 1  i>  riiti  i  i  k^m  tAua  \  m  A  m  ■*fc  m.  A.te  M  m  m.  U.MJW 


Aluinlnuin  Skid  Mod/Re|)nlr  @  1,510  hours 

@  174A/person  =  2.0126  persons 

Production  Machine  Repalrf-r 
'Equipment  Rapalrec)@  WG  08 

base  03/step  4  =  21851  X  2.0  =  $  43,702. 

43,702  +  27.1%  =  $55,633  55,633 

+  3.5Z 


First  Period 

$' 

57,580 
+  5,6% 

Second  Period 

$' 

60,804 
+  5.8% 

Third  Period 

$' 

64,331 
+  5.5% 

Fourth  Period 

$' 

67,869 
+  5.3% 

Fifth  Period 

£ 

71,466 

Total  Five  Years  $322,050 


Materials  -  estimate  0  $2,000/yr. 

Using  sdme  source  ot  Supply  Markup/% 

GSA  @17.26%  +  21%  =  345  +  21%  =  $418  - 

DoD  13.85%  +  24.5%  =  277  +  24.5%  -  345  -  $2141 

Local  68.89%  +  0%  «  1378  +  0  =  1373  - 

1  2  3  4  5 

Plus  Inflation  Factors  @  4.5%/4.2%/3.9%/3.7%/3.7%/= 

2237+2331+2422+2512+2605  =  12,107 


‘  ^  ^  alum  skiu  bkkakout  from  dcsc  total  ipe  bid 

S’  ?■»  ... 

...  .n.uZ  -SSL'J  .%S-S« 

MATERlAl.S/SUPIU.fk.;.  j  revieu^H  Lil'< 

for  rcpl.ca,„e„t"or„uS^Us®'’er''  *^’°°° 
liardware  was  in  rL?  !  .  ’  skid 

tte  operating  supplies  and  waf e^“ended^^’°?° 
of  source  with  approurlite  m..ri.  “sing  percent 

five  years.  Total 

tw.u 

.t  »2‘,M6, 258  Md. 

Worksheet  attdiched.  ‘  '  *  . 


/^V.' 

3./J 


NORMAN  MARTELL 
9  August  1985 
(AV)850-2204 
(COMM)  614-238-2204 
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